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(54) CRYSTALLIZATION OF PLASTIC MOLDED OBJECT 

(57)Abstract 

PROBLEM TO BE SOLVED: To crystallize the mouth neck part of a 
plastic molded object comprising a thermoplastic polyester resin within 
an extremely short time while holding the shape of a screw part or the 
like normally. 

SOLUTION: The inner and outer surfaces of the mouth neck part 2 of 
a plastic molded object 1 comprising a thermoplastic polyester resin 
are irradiated with infrared rays to heat the mouth neck part 2 to 
crystallization temp. Thereafter, heating is stopped to advance 
crystallization and, subsequently, the mouth neck part 2 is quenched. 
Or, the inner and outer surfaces of the mouth neck part 2 are 
irradiated with infrared rays to heat the mouth neck part 2 to the 
temp, equal to or higher than the glass transition point of the 
thermoplastic polyester resin and, thereafter, the mouth neck part is 
heated to its crystallization temp, in a microwave cavity resonator by 
induction heating and this heating is subsequently stopped to advance 
crystallization and, subsequently, the mouth neck part 2 is quenched. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The crystallization approach of the plastics Plastic solid characterized by stopping heating, 
advancing crystallization and subsequently quenching the opening neck after emitting infrared 
radiation to the inside-and-outside side of the opening neck of the plastics Plastic solid which 
consists of thermoplastic polyester resin and heating the opening neck to crystallization 
temperature. 

[Claim 2] The crystallization approach of the plastics Plastic solid characterized by carrying out 
dielectric heating to crystallization temperature in a microwave cavity resonator, stopping the 
afterbaking, advancing crystallization, and subsequently quenching the opening neck after emitting 
infrared radiation to the inside-and-outside side of the opening neck of the plastics Plastic solid 
which consists of thermoplastic polyester resin and heating the opening neck to the temperature 
more than the glass transition point of the thermoplastic polyester resin concerned. 
[Claim 3] The crystallization approach of of the claim 1 and the plastics Plastic solid of two 
publications which surround the outside of the opening neck at the hollow infrared heater at which 
an inside consists of surface of revolution, insert the infrared heater of a cylindrical shape in the 
interior of the opening neck, and emit infrared radiation to the opening neck. 
[Claim 4] The crystallization approach of of the claim 1 and the plastics Plastic solid of two 
publications which arrange an infrared heater in a part of outside of the opening neck, and the 
opening neck is made to rotate and emit infrared radiation to the opening neck in the condition of 
having inserted the infrared heater of a cylindrical shape in the interior of the opening neck. 
[Claim 5] Claim 3. the crystallization approach of the plastics Plastic solid four publications that the 
skin temperature of the infrared heater of the outside of the opening neck is higher than the skin 
temperature of the infrared heater inside the opening neck. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
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3.1n the drawings, any words are not translated. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the crystallization approach of the opening neck of 
the plastics Plastic solid which emits infrared radiation to the opening neck of the plastics Plastic 
solid which consists of thermoplastic polyester resin in more detail about the crystallization 
approach of the opening neck of a plastics Plastic solid. 
[0002] 

[Description of the Prior Art] In the condition [ that the opening neck of the plastics Plastic solid 
which consists of thermoplastic polyester resin, such as polyethylene terephthalate, is fabricated ], 
it is transparent, since most is the amorphous section, it is comparatively soft, therefore a foreign 
matter hits an end face, a blemish is attached, or the whole opening neck or a thread part deforms 
in the case of restoration and a seal, and sealing performance is easy to be spoiled. In order to 
cancel this fault, infrared radiation is irradiated from the exterior at the opening neck, hot blast is 
sprayed, or a heating object is contacted on the external surface of the opening neck, and the 
approach of heating the opening neck at about 1 10-180 degrees C, and crystallizing the opening 
neck is proposed (for example, JP.60-1 59008.A, JP,61-79627,A). However, in the case of the 
conventional approach, crystallization took the time amount for 1 minute or more, and there was a 
problem that energy cost was high, bad [ productivity ]. When it was going to shorten time amount 
of crystallization, and the opening neck and an infrared exposure object were made to approach or 
temperature of an infrared exposure object, or a hot blast or a heating object was made high, 
external surface would be in overheating, configurations, such as a thread part, collapsed, and there 
was a problem that a seal with a cap became difficult. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the approach of 
crystallizing the opening neck of the plastics Plastic solid which becomes a **** short time from 
thermoplastic polyester resin, such as polyethylene terephthalate, keeping configurations, such as a 
thread part, normal. [0004] 

[Means for Solving the Problem] After invention concerning claim 1 emits infrared radiation to the 
inside-and-outside side of the opening neck of the plastics Plastic solid which consists of 
thermoplastic polyester resin and heats the opening neck to crystallization temperature, it is the 
crystallization approach of the plastics Plastic solid characterized by stopping heating, advancing 
crystallization and subsequently quenching the opening neck. As thermoplastic polyester resin, the 
polyester resin which uses polyethylene terephthalate or polyethylene terephthalate as a principal 
component is used preferably. As a plastics Plastic solid, the bottle formed of blow molding or 
extension blow molding is mentioned from preforming (preforming object of the shape of a long and 
slender closed-end cylinder), and parison. Crystallization temperature, i.e., the temperature to which 
crystallization advances, has a certain temperature field. In the case of polyethylene terephthalate, 
this temperature field is about 160-200 degrees C, and to 190 degrees C, if a crystallization rate 
becomes large and 190 degrees C is exceeded so that temperature becomes high, a crystallization 
rate will fall. If temperature becomes high too much, the time amount taken that partial melting 
advances and to heat to the temperature will become long, without partial melting happens in the 
case of polyethylene terephthalate — the temperature (it is called the optimal crystallization 
temperature) with the crystallization rate largest moreover — about 180 degrees C — that is, 180 
degrees C **5 degrees C are 1 80 degrees C **3 degrees C more preferably. 

[0005] Infrared radiation is emitted to the inside-and-outside side of the opening neck, namely, also 
in the case of optimal crystallization temperature, since infrared radiation is emitted to the inside 
and external surface of the opening neck at coincidence, when crystallization temperature is high, 
the overall thickness of the opening neck can be quickly heated to crystallization temperature. Since 
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the opening neck is in a crystallization temperature field between short time even if it stops heating 
when crystallization temperature is high, and it is especially the optimal crystallization temperature, 
crystallization advances in the meantime. Therefore, the opening neck can be crystallized for a **** 
short time, keeping configurations, such as a thread part, normal. Short-time maintenance is carried 
out at crystallization temperature, and the opening neck is quenched immediately after that. In this 
case, by quenching to temperature lower than glass transition temperature, even if a foreign matter 
hits at a back process, the opening neck can get damaged, or a possibility of deforming can lose. 
[0006] After invention concerning claim 2 emits infrared radiation to the inside-and-outside side of 
the opening neck of the plastics Plastic solid which consists of thermoplastic polyester resin and 
heats the opening neck to the temperature more than the glass transition point of the thermoplastic 
polyester resin concerned, it is the crystallization approach of the plastics Plastic solid which 
carries out dielectric heating to crystallization temperature in a microwave cavity resonator, and is 
characterized by stopping the afterbaking, advancing crystallization and subsequently quenching the 
opening neck. The rate of temperature rise by infrared emission heating becomes so small that the 
temperature of preforming, i.e., the opening neck, becomes high. On the other hand, the rate of 
temperature rise by dielectric heating becomes so large that the temperature of the opening neck 
becomes high in the temperature more than a glass transition point, therefore, the case of invention 
which relates to claim 1 in invention concerning claim 2 — rapid — crystallization temperature — it 
can heat to the optimal crystallization temperature preferably. [0007] Invention concerning claim 3 is 
the crystallization approach of of the claim 1 and the plastics Plastic solid of two publications which 
surround the outside of the opening neck at the hollow infrared heater at which an inside consists of 
surface of revolution, insert the infrared heater of a cylindrical shape in the interior of the opening 
neck, and emit infrared radiation to the opening neck. The outside of the opening neck is surrounded 
at the hollow infrared heater at which an inside consists of surface of revolution. Since the infrared 
heater of a cylindrical shape is inserted in the interior of the opening neck and infrared radiation is 
emitted to the opening neck, by arranging an outside infrared heater and an internal infrared heater 
in the opening neck and the same axle Moreover, by defining the height direction configuration of 
surface of revolution suitably, the opening neck can be heated to homogeneity in the condition of 
having stood it still especially at hoop direction homogeneity. 

[0008] Invention concerning claim 4 is the crystallization approach of of the claim 1 and the plastics 
Plastic solid of two publications which arrange an infrared heater in a part of outside of the opening 
neck, and the opening neck is made to rotate and emit infrared radiation to the opening neck in the 
condition of having inserted the infrared heater of a cylindrical shape in the interior of the opening 
neck. Although the infrared heater is arranged in a part of outside of the opening neck, since insert 
the infrared heater of a cylindrical shape in the interior of the opening neck, the opening neck is 
made to rotate and infrared radiation is emitted to the opening neck, the opening neck can be 
heated to homogeneity especially at hoop direction homogeneity. 

[0009] Invention concerning claim 5 is the crystallization approach of of a claim 3 and the plastics 
Plastic solid of four publications with the skin temperature of the infrared heater of the outside of 
the opening neck higher than the skin temperature of the infrared heater inside the opening neck. 
Since the inside of the opening neck heats the gap between infrared heaters mutually with the 
infrared radiation which passes and is emitted from the heated inside part, its heating rate is quicker 
than external surface. Therefore, when the skin temperature of the infrared heater of the outside of 
the opening neck is higher than the skin temperature of the infrared heater inside the opening neck, 
the inside and external surface of the opening neck can be mostly heated namely, heated almost 
equally at the same rate. 
[0010] 

[Embodiment of the Invention] In drawing 1 which shows the gestalt of the 1st operation, the 
preforming 1 which consists of polyethylene terephthalate and which was formed by injection 
molding consists of the opening neck 2, a drum section 3 of a cylindrical shape, and a semi-sphere 
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side-like pars basilaris ossis occipitalis 4. Thread-part 2a is formed up and retaining ring 2b is 
formed in the bottom at the opening neck 2. In case retaining ring 2b carries out the seal of the cap 
(not shown) to thread-part 2a of the bottle (not shown) formed from preforming 1, it is prepared in 
order to engage with a supporter (not shown) and to support preforming 1, and has a larger outer 
diameter than thread-part 2a. On the base material 7 which was attached on the maintenance plate 
5 through the coil spring 6 and which has the external surface of a pars basilaris ossis occipitalis 4, 
and the top face of isomorphism, preforming 1 makes an axial center perpendicular and is laid. The 
maintenance plate 5 is supported by shaft 5a. 10 is an electric shielding cylinder which consists of 
the metal, for example, the aluminum, attached in the infrared heater 8 and the same axle for barring 
that prevent heating the upper part of a drum section 3, i.e., the section near the retaining ring 2b, 
by infrared radiation, and preforming 1 inclines greatly by the maintenance plate 5. The bore of thin 
diameter section 10a of the upper part of the electric shielding cylinder 10 is more slightly [ than 
the outer diameter of a drum section 3 ] large to extent to which insertion of preforming 1 is easily 
performed, and preforming 1 does not incline greatly. It prepares in each pocket of the turret (not 
shown) which carries out intermittent rotation, and the maintenance plate 5, shaft 5a, etc. are 

[001 1] The height and bore inside which heating wire 9 was installed in the shape of a spiral are the 
infrared ceramic heater of a larger hollow cylinder form a little than the opening neck 2, and 8 is 
surrounding the opening neck 2 on the opening neck 2 and the same axle. As for the temperature of 
inside 8a of the infrared ceramic heater 8, it is desirable that it is about 500-1000 degrees C. 1 1 is 
inside the opening neck 2, it is the infrared cartridge heater of the opening neck 2 and the same 
axle, and the heating wire 12 with which the outer diameter was twisted around the ceramic rod 13 
inside the cylinder object [ a little ] made from brass of closed-end hollow smaller than the bore of 
the opening neck 2 is formed. The outside temperature of the infrared cartridge heater 1 1 is about 
300-800 degrees C, and it is desirable that it is lower than the temperature of inside 8a of the 
infrared ceramic heater 8. The infrared heater 8 and a cartridge heater 1 1 are arranged in the 
orientation above the heating station of said turret by stopped preforming 1 and the stopped same 
axle. In addition, the inside of the infrared heater 8 may be the surface of revolution of a proper 
configuration as shown for example, in 8'a. In order for the opening neck 2 to be heated by 
homogeneity, as for radial spacing of the inside of the infrared heater 8, and the opening neck 2, it is 
desirable that the part of retaining ring 2b is smaller than the part of thread-part 2a. The volume per 
unit height of retaining ring 2b, i.e., heat capacity, is because it is larger than that of thread-part 2a. 
[0012] Crystallization of the opening neck 2 of preforming 1 is performed as follows by the 
equipment of a more than. It sets to the preforming feeding station (not shown) of said turret, sets 
in the condition that shaft 5a has descended and stopped, and preforming 1 is fallen and laid on a 
base material 7. A coil spring 6 carries out the duty of a buffer in the case of fall. When preforming 1 
arrives at a heating station (not shown) and stops with rotation of a turret, shaft 5a is raised until 
the opening neck 2 comes between the infrared heater 8 arranged in the orientation by the same 
axle, and a cartridge heater 1 1, as shown in drawing 1 R> 1. The inside temperature of the infrared 
heater 8 is kept at 800**10 degrees C, and the outside temperature of a cartridge heater 1 1 is kept 
at 500**5 degrees C. in this case, a turret — a **** short time — for example, it stops for about 
13 seconds and the opening neck 2 is heated by about 180 degrees C. It sets as preforming 1 was 
stopped in the meantime. However, shaft 5a may be rotated and preforming 1 may be made to 
rotate around an axial center by the rolling mechanism which is not illustrated. Shaft 5a is 
descended immediately, heating of the opening neck 2 is suspended, and preforming 1 rotates with a 
turret and moves to a plastic surgery station. Although, as for this frontage neck 2, about 5-10- 
degree-C temperature falls by natural radiationnal cooling, since that temperature is in 
crystallization temperature, crystallization advances. At a plastic surgery station, the plastic surgery 
metallic ornaments (not shown) of a room temperature are inserted into the stopped opening neck 2, 
and it quenches to temperature lower than glass transition temperature (usually about 75-80 
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degrees C) at the same time it operates orthopedically the opening neck 2 which carried out 
contraction deformation slightly by crystallization. 

[0013] In drawing 2 which shows the gestalt of the 2nd operation, the part of the same sign as 
drawing 1 R> 1 shows the same part. However, vertical movement of a cartridge heater 1 1 is 
attained, and, as for shaft 5a, migration in the direction of a straight line and rotation are attained. 
15 is a near infrared ray lamp (quartz watch heater) prolonged in the direction of a right angle on a 
drawing, and is arranged in the location which counters the upper part and the lower part of the 
opening neck 2 two. 16 is the reflecting mirror of a cross-section U typeface, and is prolonged for it 
and arranged in the location which the near infrared ray lamp 1 5 condenses to the field by the side 
of the near infrared ray lamp 15 of the opening neck 2 by the drawing in the direction of a right 
angle. 1 7 is an infrared shield prolonged in the direction of a right angle on a drawing. Shaft 5a is 
movable in the direction of a right angle according to the migration device which is not illustrated at 
the drawing, therefore movable [ preforming 1 ] on a drawing in the direction of a right angle. It 
moves with preforming 1 according to a migration device (not shown), also interlocking with [ a / 
shaft 5] a cartridge heater 11, and maintaining preforming 1 and the same axle. Furthermore, shaft 
5a rotates according to a migration middle turn device (not shown) at least, therefore preforming 1 
rotates during migration. 

[0014] Crystallization of the opening neck 2 of preforming 1 is performed as follows by the 
equipment of a more than. After falling and laying preforming 1 on a base material 7, it is made to 
move with a cartridge heater 11, inserting a cartridge heater 1 1 in the opening neck 2, and rotating 
shaft 5a, and the external surface of the opening neck 2 is heated with an infrared lamp 15 until it 
becomes about 180 degrees C quickly about the inside of the opening neck 2 with a cartridge heater 
1 1 again. Raise a cartridge heater 1 1 after that, it is isolated from the opening neck 2, the opening 
neck 2 is made for coincidence to secede from an infrared emission region, short-time natural 
radiationnal cooling of the opening neck 2 is carried out, and crystallization is advanced at the 
temperature of about 160-180 degrees C. Shaping metallic ornaments (not shown) are inserted after 
crystallization termination and into the opening neck 2, and it quenches at the same time it operates 
orthopedically the opening neck 2 which carried out contraction deformation slightly by 
crystallization. 

[0015] In drawing 3 , the part of the same sign as drawing 2 shows the same part. 20 is an interior 
heater of infrared radiation a little with an outer diameter smaller than the bore of the opening neck 
2 of preforming 1 which consists of the iron (steel) heart 21 covered with the cylindrical shape 
ceramic 22, and moves up and down through maintenance rod 20a. preforming 1 and the interior 
heater 20 of infrared radiation which stop 23 in the inlet-port section of an infrared lamp 15, and the 
same axle — and it is the RF induction coil which was arranged in the upper part orientation of 
preforming 1 and which surrounds and heats the interior heater 20 of infrared radiation. The RF 
induction coil 23 is connected to a high-frequency oscillator 24, the output of a high-frequency 
oscillator 24 is controlled by the thermoregulator 26 linked to a radiation thermometer 25, and the 
outside temperature of the interior heater 20 of infrared radiation is maintained at a predetermined 
value. Into the opening neck 2 of the preforming 1 which was moved and was stopped in the inlet- 
port section of an infrared lamp 15, the interior heater 20 of infrared radiation is inserted through 
maintenance rod 20a. The inserted interior heater 20 of infrared radiation moves to preforming 1 and 
the same axle with preforming 1. Since the cartridge heater 1 1 of drawing 2 only replaced the 
interior heater 20 of infrared radiation, crystallization of the opening neck 2 of the preforming 1 by 
the equipment of drawing 3 is the same as that of an approach given in the paragraph number 0014 
almost. 

[0016] In drawing 4 to show the gestalt of the 3rd operation, the part of the same sign as drawing 2 
shows the same part. 30 is a microwave cavity resonator, a microwave 32 is transmitted from the 
right end flange 31 side, and size is set that one high electric-field region (not shown) is formed in 
point 30a. The rectangular slot 33 is formed in the both-sides section of point 30a so that the 



file://C:\Documents and Settings\UlloaM\My Documents\JPOEn\JP-A-Hl l-235751.html 12/30/2005 



JP-A-H1 1-235751 



Page 6 of 1 1 



opening neck 2 of preforming 1 may move to a cavity resonator 30 in the direction of a right angle 
and may pass through a high electric-field region. 

[0017] Crystallization of the opening neck 2 which uses a cavity resonator 30 together is performed 
as follows, for example, the opening neck 2 as it indicated for the paragraph number 0014 ( drawing 
2 ), after are lower than 180 degrees C and heating the point **** neck 2 quickly to the 
temperature more than the glass transition point of polyethylene terephthalate, for example, about 
120 degrees C, — the entrance-side slot 33 of a cavity resonator 30 — passing — the high 
electric-field region of a cavity resonator 30 — a **** short time — for example, it is made to stop 
for about 3 seconds, and dielectric heating of the opening neck 2 is carried out to about 180 
degrees C. It takes out from a cavity resonator 30 through the outlet side slot 33 of a cavity 
resonator 30 after that, and it places, for example for about 20 seconds into atmospheric air, and 
cools radiationally, and crystallization is advanced at about 160-180 degrees C. Shaping metallic 
ornaments (not shown) are inserted after crystallization termination and into the opening neck 2, 
and it quenches at the same time it operates orthopedically the opening neck 2 which carried out 
contraction deformation slightly by crystallization. 
[0018] 

[Example] Example 1: The infrared ceramic heater 8 (inside temperature of 850 degrees C) and 
outer diameter which are shown in drawing 1 , whose bore is 45mm and whose height is 40mm 
heated [ 8mm and die length / the height of the opening neck 2 ] the opening neck 2 of preforming 1 
whose outer diameter of 20mm and retaining ring 2b 25mm and a bore is 34mm and which consists 
of polyethylene terephthalate using the cartridge heater 1 1 (outside temperature of 500 degrees C) 
which is 50mm. Spacing of the end face of the electric shielding cylinder 10 and the inferior surface 
of tongue of retaining ring 2b was 5mm. Natural radiationnal cooling during 20 seconds was carried 
out after it heated the opening neck 2 for 13 seconds and the temperature of the opening neck 2 
became 180 degrees C by the approach given in the paragraph number 0012 until it became 170 
degrees C. The plastic surgery metallic ornaments of a room temperature were immediately inserted 
in the opening neck 2 for 10 seconds, and the opening neck 2 was quenched. The relation between 
the time amount in this case and temperature is shown in drawing 5 . The radiation thermometer 
performed the thermometry. The whole milked and crystallized the opening neck 2. They were the 
place which measured degree of crystallinity, and 41%. The configuration of thread-part 2a and 
retaining ring 2b was normal. 

[0019] Example 2: Outside temperature of a cartridge heater 1 1 was made into 800 degrees C, and 
the opening neck 2 was crystallized like the example 1 except the point of having heated the 
temperature of the opening neck 2 at 180 degrees C over 10 seconds for heating time. The whole 
milked and crystallized the opening neck 2. They were the place which measured degree of 
crystallinity, and 40%. The configuration of thread-part 2a and retaining ring 2b was normal. 
[0020] Example 3: The opening neck 2 was crystallized at heating which is the same heating 
conditions as an example 1, namely, is shown in drawing 5 , radiationnal cooling, and a quenching 
rate except the point to which it was made to move along with a lamp 15, making preforming 1 
rotate using the near infrared ray lamp 15 (2kw/1) and the reflecting mirror 16 made from a ceramic 
as shown in drawin g 2 . In addition, spacing of the near infrared ray lamp 15 and the opening neck 2 
was 3.5cm. The whole milked and crystallized the opening neck 2. They were the place which 
measured degree of crystallinity, and 38%. The configuration of thread-part 2a and retaining ring 2b 
was normal. 

[0021] Example 4: The opening neck 2 was heated like the example 3 except the point of having 
used the interior heater 20 (; with an outside temperature of 500 degrees C outer diameter of 8mm) 
of infrared radiation shown in drawing 3 instead of the cartridge heater 1 1 . The whole milked and 
crystallized the opening neck 2. They were the place which measured degree of crystallinity, and 
38%. The configuration of thread-part 2a and retaining ring 2b was normal. 

[0022] Example 5: The opening neck 2 was heated for 6 seconds like the example 1 except heating 
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time. The temperature of the opening neck 2 after heating was 1 20 degrees C. Dielectric heating 
was immediately carried out for 3 seconds with the microwave cavity resonator 30 which shows the 
opening neck 2 to drawing 4 , and the temperature of the opening neck 2 was raised at 180 degrees 
C. The frequency of 2450MHz and the microwave oscillator (not shown) of output 5kw connected 
with the microwave cavity resonator 30, and the outputs of the microwave cavity resonator 30 were 
2.7kw(s). After carrying out natural radiationnal cooling in after [ micro wave dielectric heating ] 20- 
second atmospheric air and advancing crystallization at 160-180 degrees C, the plastic surgery 
metallic ornaments of a room temperature were immediately inserted in the opening neck 2 for 10 
seconds, and the opening neck 2 was quenched. The whole milked and crystallized the opening neck 
2. They were the place which measured degree of crystallinity, and 40%. The configuration of thread- 
part 2a and retaining ring 2b was normal. [0023] The example of a comparison: The opening neck 2 
was heated like the example 1 except the point of having not used a cartridge heater 1 1 . However, 
since the temperature rise of the opening neck 2 was carried out only to 120 degrees C, 
crystallization of the opening neck 2 was not performed. 
[0024] 

[Effect of the Invention] Invention concerning claim 1 does so the effectiveness that the opening 
neck of a plastics Plastic solid can be crystallized for a **** short time, keeping configurations, 
such as a thread part, normal. Therefore, productivity has highly the advantage that energy cost is 
low. Invention concerning claim 2 does so the effectiveness that the opening neck of a plastics 
Plastic solid can be further crystallized for a **** short time, keeping configurations, such as a 
thread part, normal. In addition to the effectiveness of claims 1 and 2, invention concerning claim 3 
has the advantage that the opening neck can be heated to homogeneity in the condition of having 
stood the plastics Plastic solid still, by making a hollow infrared heater and the infrared heater of a 
cylindrical shape, and a plastics Plastic solid into the same axle. In addition to the effectiveness of 
claims 1 and 2, invention concerning claim 4 has the advantage that the opening neck can be heated 
to homogeneity, by making a plastics Plastic solid rotate. In addition to the effectiveness of claims 3 
and 4, invention concerning claim 5 has the merit that the inside-and-outside side of the opening 
neck can be heated almost equally. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the drawing in which the gestalt of operation of the 1st of this invention is shown, 
and is drawing of longitudinal section showing the condition of heating the opening neck of 
preforming. 

[Drawing 2] It is the drawing in which the gestalt of operation of the 2nd of this invention is shown, 
and is drawing of longitudinal section showing the condition of heating the opening neck of 
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preforming. 

[Drawing 3] It is drawing of longitudinal section in which being the drawing of other modes in which 
the gestalt of operation of the 2nd of this invention is shown, and showing the condition of heating 
the opening neck of preforming. 

[Drawing 4] It is the drawing in which a part of gestalt of operation of the 3rd of this invention is 
shown, and is the front view showing the condition of carrying out dielectric heating of the opening 
neck of preforming. 

[ Drawing 5] It is the diagram showing the example of the temperature of the opening neck in the 
case of crystallizing by the approach of this invention, and the relation of time amount. 
[Description of Notations] 

1 Preforming (Plastics Plastic Solid) 

2 Opening Neck 

8 Ceramic Infrared Heater (Hollow Infrared Heater) 

1 1 Cartridge Heater (Infrared Heater of Cylindrical Shape) 

15 Infrared Lamp (Infrared Heater) 

20 Interior Heater of Infrared Radiation (Infrared Heater of Cylindrical Shape) 
30 Microwave Cavity Resonator 
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[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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